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© 2-Aminopyrimidinone derivatives. 

© Novel 2-aminopyrimidinone derivatives of formula 
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wherein 

- A , =A2-A3 = A*- is -CH = CH-CH = CH-. -N = CH-CH = CH-, -CH = N-CH = CH-, -CH - CH-N = CH-, -CH = CH- 
CH = N-, -N = CH-N = CH-, -CH = N-CH = N-; 

B is NR 3 . CH 2 , O. S. SO or S0 2 ; Ft 8 is hydrogen, C,- 6 alkyi, C 3 -&cycloalkyl, C, -salkylcarbonyl, C,- 6 aik- 
yloxycarbonyl or Ar 2 -C t -&atkyl; 

FT is hydrogen, C,-, 0 alkyl. C 3 - s cycloalkyl, Ar\ mono- and di(Ar')-C, -«alkyl, or a radical -Alk-G-R ; 
R 2 , R 3 are hydrogen or C i -ealkyl; ■ - 

R* is hydrogen, C,- S alkyl optionally substituted with Ar 2 , pyridinyl, furanyl. 5-methyl-2-furanyl or c,- 
-salkyloxy; 

R 5 is hydrogen, Ci-salkyi, C, -salkylaminocarbonyl or Ar 2 -aminocarbonyl: 

R6 is hydrogen or C,- 6 aikyi; or R 5 and R 6 taken together may form a bivalent radical of formula -CH 2 -CH 2 -, 
-CH2-CH2-CH2-. -CH = CH-, -CH = N-, -N = CH-. -N = CH-CH?-; 
n is 0, 1 or 2; 

the pharmaceutical^ acceptable acid addition salts and possible stereochemical^ isomeric forms thereof, 
pharmaceutical compositions containing such compounds as an active ingredient and methods of preparing 
said compounds and pharmaceutical compositions. 
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2-AMINOPYR1MIDINONE DERIVATIVES 



Background of the invention 

In US-4 219 559 there are described a number of antihistamine 1-substituted N-heterocyclyl-4- 
piperidinamines/ln US-4,556.660; 4,634.704; 4,695,575 and 4,588.722 there are descri ^ a 
of N-heterocyclyl-4-piperidinamines as antihistaminics and serotonin antagon.sts. In EP-A-0.151 826 
0.206.415; 0,282.133; 0.295.742 and 0.297,661 there are disclosed a number of structurally related 
compounds as antihistaminics and serotinin antagonists. . . wl . hctitlltaH 

The compounds of the present invention differ therefrom by the fact that they invariably are substituted 
with a 2-aminopyrimidinone containing moiety. 

Description of the invention: 

The present invention is concerned with novel 2-aminopyrimidinone derivatives having the formula 

R 4 

R 5 — N , N f R 1 



R 6 * 



11 \-(CH2) n N-^ A 4' A 



** the pharmaceutical^ acceptable addition salts thereof, and the stereochemical* isomeric forms thereof, 
wherein 

.A 1 = A 2 - A 3 = A 4 - is a bivalent radical having the formula 
-CH = CH-CH = CH- (a-1). 
-N = CH-CH=-CH- (a-2). 
-CH = N-CH = CH- (a-3), 
-CH = CH-N = CH- <a-4). 
-CH = CH-CH = N- (a-5). 
-N = CH-N = CH- (a-6) or 

w C herein'one = o? two hydrogen atoms of said radicals (a-1) to (a-7) each independently from one another may 
be reolaced*by halo, C, -salkyl. C, -salkyloxy. hydroxy or trifluoromethyl; 
R [ S hydroge!;. C,-,.alkyl. Ca-scycloa.kyl. ArV mono- and di(Ar«)-C -salky,. or a rad.ca. of formula -Alk-G- 

R 7 ; wherein 

« R '%°hVdr 3 og 3 e n n d C 2 -sa.keny. optionally substituted with A* Ca-salkynyl; C-alky. optionally substituted 
with Ar 1 hvdroxv Ci -salkyloxy, carboxyl or Ci -6 alkyloxycarbonyl; . 
B is NR« CH 2 O S. SO or SOa; said R« being hydrogen. C, -salkyl. C 3 -scycloalkyl. C-salkylcarbonyi, 

Ci -6 alkyloxycarbonyl or Ar 2 -Ci -salkyl; 
R 2 is hydrogen or Ci -salkyl; 
45 n is 0. 1 or 2; 

each Alk independently is Ci -ealkanediyl; 

tXZ^Z'SS °*~~> — — «» A,*, p v ,id,n yl . *™**H«n* o, C, 

-salkyloxy; 

50 R 5 is hydrogen. C, -salkyl, C. -salkylaminocarbonyl or Ar 2 -am.nocarbonyl; 
R 6 is hydrogen or Ci -salkyl; or 

R s and R 6 taken together may form a bivalent radical of formula 
-CH 2 -CH 2 - (b-1). 
-CH 2 -CH 2 -CH 2 - (b-2). 
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• 

-CH = CH- (b-3). 
-CH = N- (b-4), 
-N = CH- (b-5) or 
-N = CH-CH 2 - (b-6) 

wherein one or where possible two hydrogen atoms of said radicals (b-1) to (b-6) each independently from 
one another may be replaced by Ci -$alkyl; 

Ar 1 is phenyl optionally substituted with 1 , 2 or 3 substituents each independently selected from halo, 
hydroxy, nitro. cyano, trifluoromethyl, C,-*alkyl, C, -salkyloxy, Ci -ealkylthio, mercapto, amino, mono- and 
di(C,- 5 alkyl)amino, carboxyl, C, -saikyloxycarbonyl and Ci -salkylcarbonyl; thienyl; halothienyl; furanyl 
optionally substituted with C,- S alkyl and/or hydroxyd -salkyl; pyridinyl; pyrimidinyl; pyrazinyt; thiazolyl; or 
imidazolyl optionally substituted with Ci-salkyl; and 

Ar 2 is phenyl optionally substituted with 1 . 2 or 3 substituents each independently selected from halo, 
hydroxy, nitro, cyano. trifluoromethyl, Ci-salkyl, C, - 6 alkyloxy, Ci -salkylthio. mercapto. amino, mono- and 
di(Ci-salkyl)amino, carboxyl, Ci -salkyloxycarbonyl and Ci -ealkylcarbonyl. 

The compounds of formula (I) wherein R\ R\ R 5 , R 6 and/or R 8 are hydrogen may also exist in their 
tautomeric forms. Such forms although not explicitly indicated in the above formula are intended to be 
included within the scope of the present invention. 

As used in the foregoing definitions "halo" is generic to fluoro, chloro. bromo and iodo; "d-ealkyl" 
defines straight and branch chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such 
as. for example, methyl, ethyl, 1 -methylethyl, 1 ,1-dimethylethyl, propyl, 2-methylpropyt. butyl, pentyl, hexyi 
and the like; "C, -.oalkyl" defines C,- 6 alkyl radicals as defined hereinabove, and the higher homologs 
thereof having from 7 to 10 carbon atoms; "C 3 -scycloalkyl" is generic to cyciopropyl, cyclobutyl, 
cyclopentyl and cyclohexyl; "C 2 -salkenyl" defines straight and branch chained hydrocarbon radicals 
containing one double bond and having from 2 to 6 carbon atoms such as, for example, ethenyl, 2- 
propenyl, 3-butenyl, 2-butenyi, 2-pentenyl. 3-pentenyl, 3-methyl-2-butenyl and the like; "C 3 - 6 aikynyr 
defines straight and branch chained hydrocarbon radicals containing one triple bond and having from 3 to 6 
carbon atoms such as, for example, propargyi, 2-butynyl, 3-butynyl, 2-pentynyl, 3-pentynyl or 4-pentynyl 
and the like; and when a C 3 - 6 alkenyl or C 3 - S alkynyl is substituted on a heteroatom, then the carbon atom 
of said C 3 - S alkenyl or C 3 - S alkynyl connected to said heteroatom preferably is saturated; "C, -salkanediyl" 
defines bivalent straight or branch chained hydrocarbon radicals containing form 1 to 6 carbon atoms such 
as, for example, 1 ,2-ethanediyi, 1 ,3-propanediyl. 1 ,4-butanediyl, 1 ,5-pentanediyl, 1 ,6-hexanediyl and the 
branched isomers thereof. 

Said addition salts as mentioned hereinabove are meant to comprise the therapeutically active non-toxic 
addition salt forms which the compounds of formula (I) are able to form. The latter can conveniently be 
obtained by treating the base form with such appropriate acids as inorganic acids, for example, hydrohaiic 
acids, e.g. hydrochloric, hydrobromtc and the like, sulfuric acid, nitric acid, phosphoric acid and the like; or 
organic acids, for example, acetic, propanoic, hydroxyacetic. 2-hydroxypropanoic, 2-oxopropanoic. 
ethanedioic. propanedioic, butanedioic, (2)-2-butenedioic. (E)-2-butenedioic. 2-hydroxybutanedioic. 2.3- 
dihydroxybutanedioic, 2-hydroxy-l ,2.3-propanetricarboxyiic, methanesulfonic, ethanesulfonic, benzenesul- 
fonic. 4-methylbenzenesulfonic, cyclohexanesulfamic. 2-hydroxybenzoic. 4-amino-2-hydroxybenzoic and the 
like acids. Conversely the salt form can be converted by treatment with alkali into the free base form. 

The compounds of formula (1) containing acidic protons may also be converted into their therapeutically 
active non-toxic metal or amine addition salt forms by treatment with appropriate organic or inorganic 
bases 

The term acid addition salt also comprises the hydrates and solvent addition forms which the 
compounds of formula (I) are able to form. Examples of such forms are e.g. hydrates, alcoholates and the 

like. ^ 

From formula (I) it is evident that the compounds of this invention may have several asymmetric carbon 
atoms in their structure. Each of these chiral centers may be indicated by the stereochemical descriptors R 
and S this R and S notation corresponding to the rules described in Pure Appl. Chem. 1976. 45. 1 1-30. 

Diastereoisomers may be separated by physical separation methods such as selective crystallization 
and chromatographic techniques, e.g.. counter current distribution, liquid chromatography and the like; and 
enantiomers may be separated from each other following art-known resolution methods, for example, by the 
selective crystallization of their diastereomeric salts with optically active acids. 

Pure stereochemical^ isomeric forms may also be derived from the corresponding pure sterochemical- 
ly isomeric forms of the appropriate starting materials, provided that the reaction occurs sterospecifically. 
Preferably, if a specific stereoisomer is desired, said compound will be synthesized by stereoselective 
methods of preparation. These methods will advantageously employ enantiomerically pure starting materi- 
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sis 

* Stereochemical^ isomeric forms of the compounds of formula (I) are naturally intended to be embraced 

within the scope of the invention. 

A particular group of compounds are those compounds of formula (1) wherein 
5 -a* =A 2 -A 3 = A*- is a bivalent radical (a-1) or (a-2); 

R* is Ar'-C» -salkyl or a radical of formula -Alk-G-R 7 ; wherein 

G is O; and 

R 7 is Ci -salkyl; 

B is NH or CH 2 ; 
70 R 2 is hydrogen; 

n is 1 or 2; and 

R ^Ano^ subgroup of compounds comprises those compounds of formula (I) wherein 

R* is hydrogen, (Ar')Ci -salkyl or C, -salkyloxyC, -salkyl; and/or 
is B is NH, CH 2l O or S; and/or 
R 2 is hydrogen; and/or 
R 3 is Ct -s alky; and/or 

R s is hydrogen, Ci -salkylaminocarbonyl or phenylaminocarbonyl; and/or 

20 Z 'and R^ta^en°together may form a bivalent radical of formula (b-1) to (b-6) wherein one hydrogen atom 
of said radicals (b-1) to (b-6) may be replaced by C, -salkyl; and/or - 

Ar' is phenyl optionally substituted with halo; furanyl optionally substituted with Ct -salkyl and/or 
hydroxyCi -salkyl; pyridinyl; or thiazolyl. m^-^m 
Interesting compounds among the compounds of formula (I) and/or in the part.cular subgroups def.ned 

25 hereinabove, are those wherein „_k 
.AisA^-A^A*- is a bivalent radical having the formula (a-1) wherein one or two hydrogen atoms each 
independently from one another may be replaced by halo, C-.alkyl or C, -.alky.oxy; (a-2); (a-6) wherein 
one hydrogen atom may be replaced by C-.a.kyl; or (a-7) wherein one hydrogen atom may be replaced 

by hydroxy; and/or 
30 R 1 is hydrogen, (Ar^C, -*alkyl or C, -*alkyloxyC 2 ^alkyl; and/or 
Alk is 1 ,2-ethanediyl; and/or 

R 3 is C i -* alky I; and/or ne „ . n 

R* is hydrogen. C,- 6 alkyl. pheny.C, -.alky., pyridinylC, -alkyl. 5-methyl-2-hjranylC, -.alkyl or C- 

-*alkyloxyC2-»alkyl; and/or 
35 R s is hydrogen. C-.alkylaminocarbonyl or phenylaminocarbonyl; and/or 

Z or C R« S Sten Together may form a bivalent radical of formula (b-1); (b-3); (b-5) or (b-6). wherein one 

hydrogen atom of said radicals (b-3), (b-5) and (b-6) may be replaced by C, -.alkyl; and/or 

Ar' is phenyl optionally substituted with halo; furanyl substituted w.th C-.alkyl and/or hydroxy C-.alkyl. 

40 pyridinyl; or thiazolyl. 

Particularly interesting compounds are those interesting compounds wherein 
-A' — a 2 - A 3 = A 4, - is a bivalent radical having the formula (a-1) or (a-2); and/or 

Ri is 4-fluorophenyimethyl; 5-methyl-2-furanylmethyl; 5-hydroxymethyl-2-furanylmethyl or 2-ethoxyethyl; 
8 is NH or CH 2 ; and/or 
45 nisi; and/or 

% Is hyrge a n n c!- 6 a.ky.; phenylmethyl; pyndiny.methyl; 5-methy.-2-furany.methy. or 2-ethoxyethy.; and/or 
rs is hydrogen, methylaminocarbonyl or phenylaminocarbonyl; and/or 

50 RS It* ^together may form a biva.ent radical of formu.a (b-3) or (b-6) wherein one hydrogen atom 
of said bivalent radicals may be replaced by methyl. hQ , oin 
More particularly interesting compounds are those particularly interest.ng compounds where.n 
R* is hydrogen. C-.alkyl. phenylmethyl, 2-pyridinylmethyl or 2-ethoxyethyl; and/or 
R s is hydrogen; and/or 

" % ^Maker, ,oge.he, ma, torn, a bivalent radica! o. .ormula (b-3) wherein one hydrogen atom of sa,d 
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me thyl]-1H-benzimidazol-2-yl]am 5-[2-[4-[[1-[[5- 
(hydroxymethyl)-2-furanyl]rriethyl]-1 H-benzimidazol-2-yl]amino]- 1 -piperidinyl]ethyl]-3,6-dimethyl-2- 
(methylamino)-4(3H)-pyrimidinone, 5^2-[4-[[1 -[[5-{hydroxymethyl)-2-furanyl]m 

amino]-l-piperidinyi]ethyl]-3.6-di^^ 5-[2-[4-[[1-[[5- 
5 (hydroxymethyl)-2-furanyi]methyl]-lH-benzimtdazol-2-yf]amino]-l-pi 

(propylamino)-4(3H)-pyridinone and the pharmaceutically acceptable acid addition salts and the possible- 

stereochemically isomeric forms thereof.. 

In orc ier to simplify the structural representations of some of the compounds and intermediates in the 

following preparations the 2-aminopyridinone moiety wherein R 3 . R\R\R 6 and Alk are as defined under; 
to formula (I) will hereinafter be represented by the symbol L; in a, similar manner the moiety containing the 

imidazole group fused to a benzene, pyridine or pyrimidine ring and wherein R 1 is as defined hereinabove 

will hereinafter be represented by the symbol Q. 



75 




30 



35 



40 



45 



50 



55 



The compounds of formula (I) can generally be prepared by N-alkylating an intermediate of formula (II) 
with an alkylating reagent of formula (III), wherein W 1 is a. reactive leaving group such as, for example, halo, 
25 e.g. chloro, bromo and the like; or a sulfonyloxy group, e.g. methanesulfonyloxy, 4-methylbenzenesul- 
fonytoxy and the like leaving groups. 

R 2 R 2 

H-N ) B-Q L-N ) B-Q 

(ID <» 

Said N-alkylation can conveniently be carried out by mixing the reactants, optionally in a reaction-inert 
solvent such as. for example, water; an aromatic solvent, e.g. benzene, methylbenzene. dimethylbenzene. 
chlorobenzene, methoxybenzene and the like: a C, -salkanol, e.g. methanol, ethanol. 1-butanol and the like; 
a ketone, e.g. 2-propanone. 4-methyl-2-pentanone and the like; an ester, e.g. ethyl acetate, -y-butyrolactone 
and the like; an ether, e.g. 1 .1 '-oxybisethane. tetrahydrofuran, 1,4-dioxane and the like; a dipolar aprotic 
solvent, e.g' N.N-dimethylformamide, N.N-dimethylacetamide, dirnethylsulfoxide, pyridine. 1 ,3-dimethyl- 
3 4 5.6-tetrahy 876^2(1 H)-pyrimidinone, 1 ,3-dimethyl-2-imidazolidinone, 1 .1 ,3,3-tetramethy lurea, 1 -methyi-2- 
pyrrolidinone. nitrobenzene, acetonitrile and the like: or a mixture of such solvents. The addition of an 
appropriate base such as. for example, an alkali metal or an earth alkaline metal carbonate, hydrogen 
carbonate, hydroxide, oxide, carboxylate. alkoxide. hydride or amide, e.g. sodium carbonate, sodium 
hydrogen carbonate, potassium carbonate, sodium hydroxide, calcium oxide, sodium acetate, sodium 
methoxide. sodium hydride, sodium amide arid the like, or an organic base such as, for example, a tertiary 
amine, e.g. N,N-diethylethanamine. N-(l-methylethyl)-2-propanamine. 4-ethylmorpholine, 1 .4-diazab.cyclo- 
[2 2.2]octane7p"yVidine and the like, may optionally be used to pick up the acid which is formed dur.ng the 
course of the reaction. Further, it may be advantageous to convert the intermediate of formula (II) first into a 
suitable salt form thereof such as. for example, an alkali or earth alkaline metal salt, by reacting (II) w.th an 
appropriate base as defined hereinabove and subsequently using said salt form in the react.on w.th the 
alkylating reagent of formula (III). In some instances the addition of an iodide salt, preferably an alkali metal 
iodide, or a crown ether, e.g. 1.4.7.10.13.16-hexaoxacyclooctadecane and the like, may be appropriate. 
Stirring and somewhat elevated temperatures may enhance the rate of the reaction; more in particular the 
reaction may be conducted at the reflux temperature of the reaction mixture. Additionally, it may be 
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10 



advantaaeous to conduct said N-alkylation under an inert atmosphere such as. for example, oxygen-free 
a ln ofnTrogen gas. A,ternativ-ely, said N-alkylation may be carried out by applying art-known condit.ons 
o 'phase transfer catalysis reactions. Said conditions comprise stirring the reactants. w.th an appropnate 
base and optionally under an inert atmosphere as defined hereinabove, in the presence of a su.table phase 
trrnsfe^catayst such as. for example, a trialkylphenylmethylammonium, tetraa.ky.ammon.um.- tetraa.kyl- 
phofphonium tltraarylphosphonium ha.ide. hydroxide., hydrogen sulfate and the like catalysts. Somewhat 
elevated temperatures may be appropriate to enhance the rate of the reaction. 

The compounds of formu.a (!) wherein R< is other than hydrogen, said R' being represented by R « 'and 
said compounds by formula (l-a) can also be prepared by N-alky.ating a compound of formu.a (I) where n 
RMs hydrogen, said compound being represented by formu.a (l-b). with an approbate reagent of formu.a 
R ,a -W\ wherein W is a reactive leaving group as defined hereinabove. 



-> d 

R 2 H R i [ 



20 



(I-b) (I-a) 



Said N-alkylation reaction is conveniently conducted in a reaction-inert solvent such as, for example^ an 
aromalic hydrocarbon, e.g.. benzene, methylbenzene. dimethylbenzene. and the l.ke. an alkanol e.g. 
memano. ethano,, ^ but an 0 . and the like: a ketone, e.g.. 2-propanone. 4-methy.-2-pentanone and the hke. 
* Z T ether e tet ahydrofuran. 1.4-dioxane. Lt'oxybisethane and the like; a dipolar aprotic solvent, e.g 
N N -dime^ylf'orma^Tiide. N.N-dimethy.acetamide. dimethylsu.foxide, 

Tnd the like The addition~o~an appropriate base such as. for example, an alkal. or an earth alkal.ne metal 
rarb^ate hyd ogen^onate. hydroxide or oxide, e.g.. sodium carbonate, hydrogen carbonate pomss.um 
carbonate sodium hydroxide, calcium carbonate, ca.cium hydroxide, calc.um ox.de and the like or ^ an 

s aoorooriate Somewhat elevated temperatures and stirring may enhance the rate of the react.on. 

J^zoZo^ of formula (I) wherein FV is hydroxymethylfurany.alkyl. said compounds being repre- 
ss sentld byToZ^ (l-a-1), can iso be prepared by reducing a a.ky.oxycarbony.furanyia.ky. der.vat.ve of 
formula (IV). 

Alfc — -<> Alk- 5 ^- 
40 I ^-\f^COO-alkyi 2 | \L.\pCH 2 OH 

f I R 9 f I , r9 

W"\ ^^ A ^a z reduction /~K N ^ A ^ A ' 



f\ \ / "~7T ^A* rcuu«_uwu ' / \ o / TT 

L— N ' >—B-< [ ' 3 L-N V- 1 . 

(TV) (I-a-1) 



A 3 



50 



55 



, , . mn 3 nH n * u R* reoresents hydrogen or C-salkyi. Said reduction reaction can conveniently 

; ~ =-i:.r=T™.s -==r- 
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appropriately substituted diamine of formula (VI) in a reaction-inert solvent. 



10 



30 



35 



R 2 1 i 



VcHk V H 2 N^A 4 



(V) (VI) 



In this and the following reaction schemes W represent an appropriate reactive leaving, group such as, for 
example, halo, e.g. chloro. bromo or iodo: C, -salkyloxy; C, -salkylthio, Ar*-Q- or Ar 2 -S-; and X denotes O, S 



or NH. 



The derivatives of formula (V) wherein B is CH 2 , W is halo and X is O may be generated in situ, for 
example, by halogenating the corresponding carboxylic acid with thionyl chloride, phosphorous trichloride, 
phosphoryl chloride, polyphosphoric acid and the like reagents. The reaction of (V) with (VI) may be 
conducted in a suitable reaction-inert solvent such as. for example, a hydrocarbon, e.g.. benzene, hexane 
and the like; an ether, e.g.. 1 ,l'-oxybisethane. tetrahydrofuran and the like; a ketone, e.g., 2-propanone, 2- 
20 butanone and the like; an alcohol, e.g.. methanol, ethanol, 2-propanol. 1-butanol and the like; a halogenated 
hydrocarbon, e.g., trichloromethane, dichloromethane and the like; an organic acid, e.g., acetic acid, 
propanoic acid and the like; a dipolar aprotic solvent e.g.. N,N-dimethylforrnamide, N,N-dimethylacetam.de 
and the like; or a mixture of such solvents. Depending upon the nature of the solvent and W it may be 
appropriate to add to the reaction mixture a base such as is commonly employed in the art of conducting 
25 N-alkylation reactions and/or a iodide salt such as an alkali metal iodide. Elevated temperatures and st.rr.ng 
may enhance the reaction rate. In some instances the reaction of (V) with (VI) may first yield an 
intermediate of formula (V-a) which subsequently may be cyclized to the desired compound of formula (I), 
either in situ or. if desired, after isolation and purification. 



R 2 R l 



L-N V-B-i^ T 3 — CD 



^(CHjk HN- 
(V-a) 



The compounds of formula (I) can also be prepared by reacting an intermediate of formula (VII) with an 
40 intermediate of formula (VIII) following art-known substitution reaction procedures. In (VII) and hereinafter M 
is depending upon the nature of B. hydrogen or an appropriate alkali metal or earth alkaline metal; for 
example, the group -B-M may represent -OH, -ONa. -SH, -SNa. -NHR 8 , -CH 2 -Li, -CH 2 -Mg-halide and the 

like groups. 



45 



so 



R 2 

H"\ W-Q 
L-N ) B-M (I) 

\cu^7 (VIII) 
(VXD 



In addition, the compounds of formula (I) can also be prepared by reacting an intermediate of formula 
55 (ix) with an intermediate of formula (X) wherein M has the previously described mean.ng. In formula (IX) 
and hereinafter W is an appropriate leaving group as defined hereinabove. 
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R 2 



r-K M-B-Q 

L— N V- Wl : " (0 

V (CH2) n (X) 

(IX) 



ho \t wmnia t\\ wherein 8 is -CH 2 - said compounds being represented by formula (l-c) 

(XII) and (XIII) M' represents an appropr.ate alkali metal or earth alkaline meta. sue 
Sum. magnesiumhaHde and the like and W has the previously def.ned mean.ng. 



IS 



R 2 

L-N ) — CH 2 W 



M l -Q 



20 



v (cha (xii) R 2 

(XI) L-i/" "\-CH 2 Q 

^-(CHA 



R 2 



25 



W l -CH-,-Q 

i 1— — (I-c) 



\cHz) n ( XIV) 
(XIII) 



The reactions of (V„). (DQ. (X!) and (X„.) w.th respective.y , « ^J^^ZZ^X, 
conducted in an appropriate reaction-inert solvent ^uch as for y dro(uran and t 9 he 

benzene, methy.benzene and the like; an eth \ ne Tke N N-dlrnethy.Lrmamide: N.N- 
3S .ike; a ha.ogenated h ^^ n - J^^^^ the like; and when mTs 

dimethylacetamide; n.trobenzene; dimethylsuKoxide. 1 methyl^ py ,.^^0, and the like; a ketone, 

hydrogen, said so.vent may also be a C ^f^^% , ^^^ A ^ uiati}f when B is heteroatom. 
e.g.. 2-propanone. 4-methy.-2-pentanone and the like. In some _.ns tances pa J carbonate, 
the addition, of an appropriate base such as. for example an ^^ c ^^° base ,uch 

art-known reductive N-alkylation procedures. 



R 2 



R a 
so R -NH-Q 



.-N )=0 



R s 

L-N ) N-Q 



V ( C H ;) n (X-a) V ^ CH ^ 



55 



(XV) 

The reaction of (XV) with (X-a) can conveniently be carried out by mixing 



(I-d) 

the reactants in a suitable 
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reaction-inert organic solvent with an appropriate reductant. Preferably, the ketone of formula (XV) is first 
reacted with the intermediate of formula (X-a) to form an enamine, which optionally may be isolated and 
further purified, and subsequently reducing said enamine. Suitable solvents are, for example, water; 
aromatic hydrocarbons, e.g. benzene, methylbenzene, dimethylbenzene and the like; Ci-s alkanols,. e.g. 
methanol, ethanol, 2-propanol and the like; ethers, e.g. 1.4-dioxane and the like; halogenated hydrocarbons, 
e.g. trichloromethane and the like; N.N-dimethylformamide; N,N-dimethylacetamide; dimethylsulfoxide and 
the like; or a mixture of such solvenTs. Said enamine formation may conveniently be conducted in the 
presence of an acid such as, for example, 4-methylbenzenesulfonic acid, methanesulfonic acid and the like. 
Appropriate reductants are for example, metal or complex metal hydrides, e.g. sodium borohydride, sodium 
cyanoborohydride. lithium aluminum hydride and the like. Alternatively, hydrogen in the presence of a 
suitable catalyst such as, for example, palladium-on-charcoai, platinum-on-charcoal and the like may be 
used as. reductant. In order to prevent the undesired further hydrogenation of certain functional groups in 
the reactants and the reaction products it may be advantageous to add an appropriate catalyst poison to the 
reaction mixture such as, for example, thiophene and the like. 

The compounds of formula (l-d) wherein B is -NH-. said compounds being represented by formula, (l-d- 
1) can also be prepared by a cyclodesulfurization reaction of an appropriate thiourea of formula (V-a) 
wherein X is S, said thiourea being represented by formula (V-a-1), which may be formed in situ by 
condensing an isothiocyanate of formula (XVI) with a diamine of formula (VI). 



R 2 

L _N >-N=C=S + J| > 

V (CH 2)n ^ " A 



(XVI) 



R 1 




HN. 




H 2 N' 






(VI) 




R 1 



R 2 , R 2 



VnH-V A 'A 3 — ^ L " N v 

■(CH2) n HN-^ A 4- V (CH2) n 

(V-a-1) (I-d-1) 



Said cyclodesulfurization reaction may be carried out be reacting (V-a-1) with an appropriate alkyl halide, 
preferably iodomethane in a suitable reaction-inert organic solvent, e.g., a C,- s alkanoi such as, methanol, 
ethanol, 2-propanol and the like. AlternativeJy, said cyclodesulfurization reaction may also be carried out by 
the reaction of (V-a-1) with an appropriate metal oxide or salt in an appropriate solvent following art-known 
procedures. For example, the compounds of formula (l-d-1) can easily be prepared by the reaction of (V-a- 
1) with a Hg(ll) or Pb(ll) oxide or salt such as, for example, HgO, HgCL 2l Hg(OAc) 2 , PbO or Pb(OAc) 2 . In 
certain instances it may be appropriate to supplement the reaction mixture with a small amount of sulfur. 
Also methanediimides. especially dicyclohexylcarbodiimide may be used as cyclodesulfurizing agents. 

The compounds of formula (I) can also be converted into each other following art-known procedures of 
functional group transformation. Some examples of such procedures will be cited hereinafter. The com- 
pounds of formula (I) wherein B is S may be converted into the corresponding compounds of formula (I) 
wherein B is SO or S0 2 by an appropriate oxidation reaction, e.g., with an oxidating agent such as, for 
example, potassium periodate. a peroxide, e.g.. 3-chlorobenzenecarboperoxoic acid, hydrogen peroxide and 
the like, in a solvent such as, for example, an ether, e.g.. tetrahydrofuran, 1.1 -oxybisethane; a hydrocarbon, 
e.g., benzene; a halogenated hydrocarbon, e.g.. dichloromethane, trichloromethane and the like. Ammo 
groups may be alkylated or acylated following art-known procedures such, as for example, N-alkylation, N- 
acyiation, reductive N-alkylation and the like methods. For example C,- 6 alkyl carbonyl, (Ci-s alkyl and Ar 2 ) 
aminocarbonyl and the like groups may be introduced by reacting the starting amine with an appropriate 
carboxylic acid or a functional derivative thereof such as, for example, an acid halide, a mixed or symmetric 
acid anhydride and the like; or by reaction with an appropriate (C,- 6 alkyl or Ar^isocyanate in a reaction- 
inert solvent such as. for example, an aromatic hydrocarbon, e.g. benzene, methylbenzene. and the like, an 
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haloqenated hydrocarbon, e.g. dichloromethane. trichloromethane and the like, an ether e.g. 1.1 -ox- 
rb se^nrte^hydrofuran. 1 4-dioxane and the like. The compounds of formula (.). conta.n.ng an ammo 
gX substituted with a radical Ar*-CH 2 . may be hydrogeno.yzed by treating the start.ng compounds with 
hydrogen in the presence of a suitable catalyst, e.g.. pa.ladium-on-charcoal, p.atinum-on-charcoal. prefer- 

ably in an alcoholic medium. . . . . tho 

In all of the foregoing and in the following preparations.- the reaction products may be isolated from the . 
reaction mixture and. if necessary, further purified according to methodologies generally known ,n the art 

Some intermediate and starting materials in the foregoing preparations are known compounds which 
may be prepared according to art-known methodologies of preparing said or similar compounds and others 
are new A number of such preparation methods will be described hereinafter in more detail 

Sorting materials such'as'the intermediates of formulae (.1). (V.), (V...), (X), (X..) and XIV) can be 
conveniently be prepared following procedures similar to those described in. for example. US 4.219.559, 
4 335 127; 4,342 870; 4.443.451; 4.634.704; 4.695,575 and 4,588.722. which are incorporated, herein by 

"^"'intermediates of formu.ae (V).^,!). (IX). (XI). (X...), (XV) and ^K^Zeolio^Z 
pyrimidinone moiety are novel and can be prepared by N-alkylating an appropriate intermediate of formula 
(XVII) with a reagent of formula (III). 



20 



25 



/"I 



HN 



(XVII) 



L-W 1 



(III) 



L-N 



Functional group 
transformations 



(CH2)„ 



(V) 

(VII) 

(IX) 

(XI) 

(XIII) 

(XV) 

(XVI) 



30 



35 



in the above reaction scheme Z generally represents a functional group which may be convertec I into he 
desh-ed functionality of the enumerated intermediates following art-known functional group transformation 
P^ures^h a! deprotection. activation, meta.ation, oxidation, reduction, hydro.ys.s. nucleoph.Hc sub- 
Zu«o acySon and the like methods. A.ternatively, said functional group transformation react.ons may 
also be conducted on the intermediates (XV.) or the protected derivatives thereof, and subsequently 
alkylating the thus obtained intermediates with a reagent of formula (III). . . 

The intermediates of formu.a (HI) can general.y be prepared from an approbate alcohol of formu a 
(XV.U) upon treatment with a ho.ogenating reagent such as, for examp.e a h^ 1 '.' * C '*-^ 
or hydrobromic acid; thionyl chloride; phosphorous trichloride; phosphoryl chloride methanesulfonylch 
Sride" Liphenylphosphone-tetrahalomethane and the like reagents; or with a su.fony.ha.ide reagent such as. 
for example, methanesulfonylchloride, 4-methylbenzenesulfonylchlor.de and the like. 



40 



45 




Aik-OH 




= L-W l 



Alk-W 1 



50 



55 



The Menkes o, torn,* (XVm) w„ e re,n R s an, R« togedw <^^l;f^^7tTS 

(XVIU-a) with a ,.2-diha.oethane or a 1 ,3-diha.opropane can yield those mtermed.ates wherein R and 
together form an ethanediyl (XVIII-b-1 ) or propanediyl (XVIII-b-2) radical. 
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Alk-OH 



R" 

i 



o 



(XVin-b-1 ; n= 2) 
(XVIII-b-2; n=3) 



75 



20 



25 



30 



Intermediates of formula (XVIII-b-3) can be obtained by condensing (XVIII-a) wherein R 5 and R e are 
hydrogen, with an a-haloketone or -aldehyde wherein R represents hydrogen or Ci-salkyl, in the presence 
of an appropriate acid or base. 



► 10 




Haio 



(XVIII-a) 



R 
i 



. 1 1 



Alk-W l 



O 

(XVIII-b-3) 

The intermediates of formula (XVIII-b-3) and (XVIII-b-4) can also be prepared by condensing an 
appropriately substituted 2-aminoimidazole (X 1 = CR n ) or 2-aminotriazole (X 1 = N) of formula (XIX) 
wherein R 10 and R 11 each independently represent hydrogen or Ci- 6 alkyl, with an a-acyl-lactone (XX) in 
the presence of an activating reagent such as a halogenating reagent in a reaction-inert solvent. In some 
instances the hydroxy group may be converted in situ into a halo group, thus directly yielding an alkylating 
agent of formula (III) when W 1 is halo. 



35 



40 



.10. 



Rt 




(XIX) 



V .Alk 

(XX) 



Alk-OH 



(XVIII-b-3 ; X 1 =CR n ) 
(XVIII-b-4 ; X 1 = N) 



45 



The intermediates of formula (XVUI-b-5) and (XVlll-b-6) can be obtained by condensing the hydrazine 
derivative (XXI) with respectively an a-haloketone and an orthoester. 



50 



55 
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H 2 N" ^f . ^ 




Alk-OH 



)0 



Alk-OH 



O 

(XXI) 



R n -C(OR) 3 



20 



R 4 

o 

(XVin-b-6) 

R*NHNH 2 . 



25 



30 



HS 

o 

(XXII) 



Alk-OH 




Alk-OH 



R 4 R 5 NH 



R 4 -KHNH 2 



(XVIII) 



(XXI) 



(XVIII-b-6) 



3S 
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The compounds of formula (,), the pharmaceutical^ -f^^^^S? n "a e !e 
isomeric forms thereof possess useful pharmacology. P^^.^nST th "P otection of Rats 
antihistaminics which can clearly be demonstrated by^ ^ a l oni sm in Guinea Pig-test and the 
from Compound" 48/80-induced lethality "-test, the H ^^^^^/Jsi 39-51 (1981 ). Apart from 
"Ascaris A..ergy test in Dogs"-test described in ^ ■'^^^^^i.i, as can be 
their antihistamine properties the sub,ect compounds also show P^Jeral serot g ^ 

demonstrated in the "Gastric Lesions induced by compound 48/80 .n rats 

"Apomorphine, tryptamine. norepinephrine test ,n rats jon salts and ste reochemically 

The compounds of formula (I), the pharmaceut.cally * ce # a ^J™ *™*ai se rotoninergic propertes. 
isomeric forms thereof are particu.ar.y attractive due to the.r enhancea Pjnp^wotD ° ^ J an(j 
,„ view of their antihistaminic and periphera. sero f »^^ i ^Z^ s C ;^s. for example, allergic 
their acid addition salts are very useful in the treatment of allergic ^' s °« es 

rhinitis, anergic conjunctivitis, chronic urticaria, allergic asthma a " d the ''^ ds be formula ted into 

in view of their useful pharmacological propert.es the ^^^^^^ compos itions of 
various pharmaceutical forms for administration purposes. To W^^^Siton sa.t form, as the 
this invention, an effective amount of the particular compound * ' which carrier 

active .ngredient is combined in intimate adm.xture w, h 1^^^^^^^,^^ These 
may take a wide variety of forms depending on the form , of p preferably, for admin.stration 
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elixiers and solutions: or solid carriers such as starches, sugars, kaolin, lubricants, binders; disintegrating 
agents and the like in the case of powders, pills, capsules and tablets. Because of their ease in 
administration, tablets and capsules represent the most advantageous oral dosage unit form, in which case 
solid pharmaceutical carriers are obviously employed. For parenteral compositions, the carrier will usually 
comprise sterile water, at least in large part, though other ingredients, for example to aid solubility, may be 
included. Injectable solutions, for example, may be prepared in which the carrier comprises saline solution, 
glucose solution or a mixture of saline and glucose solution. Injectable suspensions may also be prepared 
in which case, appropriate liquid carriers, suspending agents and the like may be employed. In the 
compositions suitable for percutaneous administration, the carrier optionally comprises a penetration 
enhancing agent and/or a suitable wetting agent, optionally combined with suitable additives of any nature 
in minor proportions, which additives do not introduce a significant deletorious effect on the skin. Said 
additives may facilitate the administration to the skin and/or may be helpful for preparing, the desired 
compositions. These compositions may be administered in various ways, e.g., as a transdermal patch, as a 
spot-on or as an ointment. Acid additioned salts of (I) due to their increased water solubility over the 
corresponding base form, are obviously more suitable in the preparation of aqueous compositions. 

It i s especially advantageous to formulate the aforementioned pharmaceutical compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used in the specification 
and claims herein refers to physically discrete units suitable as unitary dosages, each unit containing a 
predetermined quantity of active ingredient calculated to produce the desired therapeutic effect in associ- 
ation with the required pharmaceutical carrier. Examples of such dosage unit forms are tablets (including 
scored or coated tablets), capsules, pills, powder packets, wafers, injectable solutions or suspensions, 
teaspoonfuls. tablespoonfuls and the like, and segregated multiples thereof. 

Those of skill in treating allergic diseases in warm-blooded animals could easily determine the effective 
amount from the test results presented hereinafter: In general it is contemplated that an effective amount 
would be from about 0.001 mg/kg to about 100 mg/kg body weight, and more preferably from about 001 
mg/kg to about 1 mg/kg body weight. 

The following examples are intended to illustrate and not to limit the scope of the present invention in 
all its aspects. Unless otherwise stated ait parts therein are by weight. 



EXPERIMENTAL PART 



A. Preparation of Intermediates. 



Example 1 

a) To a stirred suspension of 90 parts of 5-(2-hydroxyethyl)-2-mercapto-6-meth'yl-4(3H)-pyrimidinone 
in 320 parts of methanol were added 90 parts of a sodium methoxide solution 30%. After stirring for 20 
minutes, 72 parts of iodomethane were . added and the whole was stirred and refluxed for 3 hours. The 
reaction mixture was evaporated in vacuo and water was added to the residue. The precipitated product 
was filtered off and crystallized from ethanol. yielding 78 parts (78%) of 5-(2-hydroxyethyl)-6-methyl-2- 
(methylthio)-4(3H)-pyrimidinone (interm. 1). 

b) A mixture of 160 parts of interm. 1 and ±700 parts of methanamine monoacetate was refluxed for 2 
hours. After cooling to 50 ' C, nitrogen was bubbled through the solution for 1 hour. The reaction mixture 
was cooled to 10 ' C and the whole was poured into 2000 parts of ice water and 100 parts of ammonium 
hydroxide were added. After 30 minutes, a solid product was filtered off. washed twice with 200 parts of 
water and twice with 80 parts of acetonitrile and dried, yielding 108.5 parts (74.0%) of 5-(2-hydroxyethyl)-6- 
*methyl-2-(methytamino)-4(3H)-pyrimidinone (interm. 2). 

c) To a stirred mixtu7e of 50.7 parts of interm. 2. 31.8 parts of sodium carbonate and 376 parts of 
N.N-dimethylformamide were added at once 27.75 parts of l-chloro-2-propanone. The reaction mixture was 
itirTed first for 2 hours at 100"C and then overnight at room temperature. The precipitate was filtered^off 
and the filtrate was evaporated. The residue was treated with 160 parts of acetonitrile. After cooling to 0 C. 
the product was filtered off and dried, yielding 32 parts (48.5%) of 5-<2-hydroxyethyl)-6-methyl-2- 
(methylamino-3-(2-oxopropyl)-4{3H)-pyrimidinone (interm. 3). 

d) A solution of 38.3 parts of interm. 3 and 250 parts of. acetic acid, saturated with hydrogen brom.de 
was stirred overnight at reflux temperature. The solvent was evaporated and the residue was combined with 
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375 parts of a hydrobromic acid solution 48% in water. The whole was stirred for 5 hours at reflux 
a]pyrimidin-5-one; mp. 125 C (mterm. 4). 



Example 2 



70 



15 



a) To a stirred mixture of 64 parts of interm. 2. 80.6 parts of sodium carbonate and 329 parts of N.N- 

S?=S2S£S^2SH5SSS 

loride; mp. 220 C (interm. 6), 



20 



Example 3 



O^y-^^ ;o 8 doL?hi"added 90 pans 

of N .^SLSrr^ 30 

sodTum methoxide so.ution 30% were added <^^^ r ^^^^Z^ under reduced 
o 40' C). The reaction mixture was stirred for The o,id product was filtered off and 

pressure and the residue was treated with 1000 parts of water. I n ® * 0 f a cetonitrile. After cooling to 
crystallized twice : first from 80 parts of aceton tn.e and then rom ^ ^^^^^^^^ 
0 ' C the product was filtered off and dried, y.eld.ng 81 .4 parts (59.6 /.) of b ^ nya o y 
2-[(phenylmethyl)amino]-45(3H-pyrimidinone (interm 8) jntermediate 8 was converted into 5-(2- 

Example 4 

• m , 0 ni fi 77 narts of 2 -amino-5-(2-hydroxyethyl)-6-methyl-4(3H)-pyrimidinone and 800 
40 To a stirred mixture of 67.7 parts or d amino => ^ y y i reaction mixture was heated 

parts of ethano. were added 80 parts of a sodium m ^%^Z^ e Up o compleTe addition, stirring 

5-(2.chlotethyl)-3.6-dimethyl-4(3H)-oyrimidinone moeiohydrochlond. (interm. 11). 



50 



55 



Example 5 

a) I mixture of 200 parts of 2-arr-no^ydro^^ 

acetic acid and 1350 parts of acetic -id anhydride was^st, r ed to S hou« afflux ^ g 

cooling, the reaction mixture was evaporated ,n ^ ^^J^^ produC t was filtered off (the 
mixture of ethyl acetate and 2.2 -oxyb.spropane (1.1 by ™ ^ first fraction of 13 4 pans 

mtrate was set aside), washed with 2.2 ^^^^^^^^ The nitrate. 
(45.9%) of 2-(acetylamino)-1.2-dihydro-l.4-d.methyl-6-oxo-5-pyr.m.d«neetnano. a 
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which was set aside (see above) was cooled at -10* C. The precipitated product was filtered off and dried, 
yielding a second fraction of 156 parts (53:4%) of 2-(acetylamino)-1 .2-dihydro-1 ,4-dimethy!-6-oxo-5- 
pyrimidineethanol acetate(ester). Total yield : 190 parts (99.3%) of 2-<acetylamino)-1 ,2-dihydro-1 ,4-dimethyl- 
6-oxo-5-pyrimidineethanol acetate(ester) (interm. 12). 

b) 19.8 Parts of a sodium hydride dispersion 50% were suspended twice in 64 parts of petroleum 
ether and the solvent was decanted each time. A sodium hydride dispersion 50%. was stirred in 94 parts of 
N,N-dimethyiformamide under nitrogen atmosphere. A mixture of 88.2 parts of interm.- 12 and 282 parts of 
N,N-dimethylformamide was added dropwise to the previous mixture at <15*C. Upon complete addition, 
stirring was continued for 30 minutes. 57 Parts of iodomethane were added dropwise at room temperature. 
The reaction mixture was stirred for 10 minutes at 50* C. After cooling to 10* C. the precipitate was filtered 
off and the filtrate was evaporated. The residue was taken up in 300 parts of water and 63.5 parts of 
hydrochloric acid and the whole was stirred for 3 hours at reflux temperature. The whole was evaporated, 
the residue was taken up in 300 parts of water and treated with ammonium hydroxide. The precipitated 
product was filtered off, washed with 40 parts of acetonitrile and dried, yielding 35.7 part (54.8%) of 5-(2- 
75 hydroxyethyl)3 ( 6-dimethyl-2-(methylamino)-4(3H)-pyrimidinone (interm. 13). 

Following the procedure described in example 2b hereinabove, intermediate 13 was converted into 5-(2- 
chloroethyl)-3.6-dimethyl-2-(methylamino)-4(3H)-pyrimidinone monohydrochloride (interm. 14). 



w 
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Example 6 

80.0 Parts of 1 -methyl- 1 H-imidazol-2-amine monohydrochloride, monohydrate were boiled in 600 parts 
of phosphoryl chloride. The whole was cooled and the phosphoryl chloride was decanted. The solid residue 
was heated on a steam bath and 49 parts of methylbenzene were added. After stirring for 30 minutes, 78 
parts of 3-acetyl-4,5-dihydro-2(3H)-furanone were added during 20 minutes. Upon completion, stirring ,was 
continued for 18 hours. The mixture was quenched by carefully adding 200 parts of water. The mixture was 
treated with ammonium hydroxide to pH 8. The precipitated product was filtered off, washed with water and 
crystallized twice from a mixture of dichloromethane, methanol and 1.1 -oxybisethane. The product was 
filtered off, washed with 1 ,1 '-oxybisethane and dried, yielding 90.2 parts (76.2%) of 6-(2-chloroethyl)-l .7- 
dimethyl-1H,5H-imidazo[1,2-a]pyrimidin-5-one; mp. 198.2* C (interm 15). 

Example 7 

a) To a stirred and cooled (2-propanone-C0 2 bath) amount of 35.5^ parts of 1 -propanamine were 
added slowly 36 parts of acetic acid, keeping the temperature between -5*C and 0 C. Next there were 
added 80.2 parts of intermediate 1 and the mixture was refluxed for 2 hours. After cooling, the reaction 
mixture was diluted with 300 parts of water and basified with sodium hydroxide. The whole was stirred 
overnight at room temperature. The product was filtered off. washed with acetonitrile and dried, yielding 
63 4 parts (75.0%) of 5-(2-hydroxyethyl)-6-methyl-2-(propylamino)-4(3H)-pyrimidinone (interm. 16). 

" b) To a stirred mixture of 63.4 parts of. intermediate 16 and 376 parts of N,N-dimethylformamide were 
added- 51.0 parts of a solution of sodium methoxide in methanol 30% and. after strirring for 1/2 hour at 
room temperature. 42.6 parts of iodomethane. Stirring was continued for 2 hours. The product was filtered 
off, washed with water (2x) and acetonitrile and dried, yielding 37.6 parts (55.6%) of 5-(2-hydroxyethyl)-3,6- 
dimethyl-2-(propylamino)-4(3H)-pyrimidinone; mp. 240* C (interm. 17). 

c) To a stirred mixture'of 36 parts of intermediate 17 and 373 parts of trichloromethane were added 
slowly 48 6 parts of thionyl chloride. After refluxing for 2 hours, the reaction mixture was evaporated. The-, 
residue was diluted with 300 parts of water and the whole was basified with sodium hydrox.de. The solid 
was filtered off and dissolved in trichloromethane. This solution was dried, filtered and evaporated and the 
residue was triturated with acetonitrile. The product was filtered off at 0'C and dried, yielding 34.8 parts 
(89.2%) of 5-(2-chloroethyl)-3,6-dimethyl-2-(propylamino)-4(3H)-pyrimidinone; mp. 150 C (interm. 18). 

In a similar manner intermediate 1 was also converted into: 
2-(butylamino)-5-(2-chtoroethyl)-3.6-dimethyl-4(3H)pyrimidinone; mp. 115 C (interm. 19); and 
5-(2-chloroethyl)-2-(ethylamino)-3,6-dimethyt-4(3H)-pyrimidinone; mp. 160 C (interm. 20) 

55 ■ Example 8 

a) A mixture of 20 parts of 2-pyridinemethanamine. 37 parts of intermediate 1, 200 parts of 1.2- 
ethanediol and 1.05 parts of acetic add was stirred for 4 hours at 160* C. After cooling, the mixture was 
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■ * ■ atpr which was sliohtly basified with ammonium hydroxide. The whole was extracted with 

dimethyl sulfoxide was stirred tor I- hour at 70 c Mtei „, mixture was diluted with 600 

part s c, Sti '' i "^?— in trichioromemane. 

amino]-4(3H)-pyrimidinone dihydrochlonde (interm. 23). 



Example 9 



dried, yielding 35.2 parts « iv .. Dur ified by column chromatography 

" VT ta T^ ChToh I", .* "22 « t^red" was -por'ated and ,he residue .as 
^-"-' ! frn«*:"!e,di„ 9 a„^ 

„ydr w ett,yl).6.r„elh»|.4(3H)-pyr.midinone. Total y,eld 39_8 pads (8MA). W ;„ ormamia9 M 

. ^ed^o^^ 

etiUethy.^S-^ydroxyemy^^ XSTtSfiTS 253 parts o. 

r„ y ™m~ 

40 4-oxo-5-pyrimidineethanol methanesulfonate(ester) (interm. 27). 



Example 10 
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a) A mixture of 80 parts of intermediate 1. 23 part of mem y.hydr , ^^J^^ 0 ^ 
ethoxyethano. was stirred for 7 hours at reflux ^a^e «-J*8 ours* room p ^ 
cooling to 0- C, the product was fi.tered off. washed wrth ™^™J~> l8f / c (interm . 28) . 
( 82.0 % ) of *<2-hyd^ 28 P 38 . 2 pa ( rts of sodium 

b) To a stirred and heated (40 C) mixture or w.» P i- C hloropropanone. 
carbonate and 470 parts of The reaction mixture was 
Stirring was continued for 4 hours aM 10^ .nd tor «^^ u ^ jt ^ c P etonitrile . The produc t was filtered 
filtered and the filtrate was evaporated The residue «as tr x. M . dihydro .7-(2-h y droxyethyl)- 
off. washed with acetonitriie (2x) and dried, yielding 38 parts 50^) o 

1 .3.8-trimethy.-6H-pyrimido(2. 1 -cl[1.2.4 l triaz,n-6-one; rnp. 40 ^ e < m ? f- trichl0 romethane. were 
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Example 1 1 

a) To a stirred mixture of 9.9 parts of intermediate 28,7.41 parts of triethoxymethane and 94 parts of 
N,N-dimethylformamide were added 3 drops of formic acid. Stirring was continued overnight at 100 C and 
for~3 hours at 140* C. The reaction mixture was evaporated and the residue was triturated with acetonitrile.. 
The product was filtered, off and dried, yielding 6.8 parts (65.3%) of 6-(2-hydroxyethyl)-1 ,7-dimethyM .2.4- 
triazolo(4,3-a]-pyrimidin-5(1H)-one; mp. 215' C(interm. 31). 

b) To a stirred mixture of 29.7 parts of intermediate 28, 376 parts of h^N-dimethylformamide and 5 
drops of formic acid were added 27.6 parts of triethoxyethane. The mixture was refluxed for 5 hours and 
was then evaporated. The residue was triturated with acetonitrile. The product was filtered off and dried, 
yielding 26.0 parts (78.0%) of 6-(2-hydroxyethyl)-1 ,3.7-trimethyl-1.2.4-triazolo[4,3-a]pyrimidin-5(lH)-one; mp. 

170* C (interm. 32). . 

c) To a stirred solution of 25 parts of intermediate 32 in 596 parts of trichloromethane were added 
slowly 32.4 parts of thionyl chloride. The mixture was refluxed for 2 hours and was then evaporated. The 
residue was triturated in acetonitrile. The product was filtered off and dried, yielding 12.5 parts (47.2%) of 6- 
(2-chloroethyl)-1,3.7-trimethyl-1,2.4-tria20lo[4.3-a]pyrimidin-5(1H)-one. The filtrate was evaporated and the 
residue was stirred for 1 hour in a mixture of 100 parts of water and 27 parts of ammonium hydroxide. The 
product was filtered off, washed with ethanol and 2.2-oxybispropane and dried, yielding 9.2 parts (34.7%) 
of 6-(2-chloroethyl)-l,3,7-trimethyl-1.2.4-triazolo[4.3-a]pyrimidin-5(1H)-one. Total yield : 21.7 parts (81.9%); 

mp. 140* C (interm. 33). 

B. Preparation of Final Compounds 



Example 12 

a) A mixture of 11.9 parts of interm. 11. 14.5 parts of 1-[(4-fluorophenyl)methyl]-2-(4-piperid'.nyl- 
methyl)-1H-benzimidazole (prepared as described in Example 26 of US-4.69S.575). 12.72 parts of sodium 
carbonate~and 400 parts of 4-methyl-2-pentanone was stirred for. 42 hours at reflux temperature. After 
cooling water was added to the mixture and the whole was stirred for 20 minutes. The prec.p.tate was 
filtered off. crystallized from ethanol and filtered. This filtrate was combined with the 4-methyl-2-pentanone 
filtrate and evaporated. The residue was purified by column chromatography over silica gel using a mixture 
of dichloromethane and methanol (95:5 by volume) as eluent. The pure fractions were collected and the 
eluent was evaporated. The residue was crystallized twice from acetonitrile and a few drops of water. The 
crystallized product was filtered off, washed with 2.2-oxybispropane and dried, yielding 1 1.25 parts <51-2/o) 
of 2-amino-5-[2-[4-[[ 1 -[(4-fluorophenyl)methyl]-1 H-benzimidazol-2-yll methyl]-1 -p.pendinyllethyl]-3.6- 
dimethyl-4(3H)pyrimidinone; mp. 146.6* C (compound 11). 

b) A iolution of 3.66 parts of compound 11 and 0.82 parts of isocyanatobenzene in 135 parts of 
tetrahydrofuran was stirred for 5 hours at reflux temperature. The reaction mixture was evaporated and the 
residue was purified by column chromatography over silica gel using a mixture of d.chloromethane and 
methanol (90:10 by volume) as eluent. The pure fractions were collected and the eluent was evaporated. 
The residue was crystallized from acetonitrile. The product was filtered off and dried, y.elding 2.38 parts 
(52.2%) of N-[5-[2-[4-([1-t(4-(fluorophenyl)methyl]-1H-benzimidazol-2-ynmethyl]-1-piperidinyl]-ethylJ-J,4- 

dihydro-3.6-dimethyl-4-oxo-2-pyrimidinyl]-N'-phenylurea; mp. 156.9* C (compound 13). 
Example 13 

A mixture of 11.3 parts of 6-(2-chloroethyl)-l .7-dimeth y limidazo[1 ,2-a]pyrimidin-5(1H)-one (interm. 15) 
18 9 parts of N-(4-piperidinyl)-1H-benzimidazol-2-amine dihydrobromide. 16 parts of sodium carbonate, 0.01 
parts of potaisium iodide and~376 parts of N.N-dimethylacetamide was stirred overn.ght at 70 o. me 
reaction mixture was filtered and the filtrate wii evaporated. The residue was taken up m a fixture of 
water, dichloromethane and methanol. The organic layer was separated and the aqueous layer -was re- 
extracted with a mixture of dichloromethane and methanol. The combined organic layers ; were dried, iltered 
and evaporated. The residue was crystallized from ethanol, yielding 17.5 parts (86.3/..) of 6-^-l4-(i^ 
benzimidazol-2-ylamino)-1-piperidinyllethyll-1.7-dimethylimidazo[1.2-a]pyrimidin-5(1H)-one; mp. ^a.s 

(comp. 80). 
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Example 14 

^ To a stirred amount of 282 parts of N.N-dimethylformamide were added portionwise 2.6 parts of a 
disperi d ^Zi e in mLra. oiF"(50%) and 12.2 parts of compound 80 under a n rogen 
« a Cohere After stirring for 1 hour at room temperature, there was added dropw.se a solut.on of 6.1 parts 
r6^M^^Xl*n»thy.-2-furancarboxy«ate in a small amount of KN-dimethy.formam.de. St.rnng at 
room tLmpelature wa's continued for 3 hours. The reaction mixture was poured ,nto a ^ 
sodium hydrogen carbonate and dichloromethane. The prec.p.tate was filtered off and crystolhzed from 
ace o^trHe yielding 15.5 parts (89.0%) of ethyl 4 -[[2-[[1-[2-(1 ,5-dihydro-1 7-d,methy.-5-oxo.m dazot^-a - 

hydrate k mp. 1 50' ' CJ™™J^ Qf tetrahydrofuran were added portionwise 0.24 parts of lithium 

20 y^H^P^ monohydrate. mp. 223.4 C 

(C ° m AI. other compounds listed in tables 1 and 2 were prepared following the procedures described 
hereinabove. 
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30 



Table 1 



H 

R — N 



c H r N Y i ~ cH - cHj - N - 

O 



O-CO 





Comp. 
No. 


Ex. 
No. 


R 


B 


A» 




Physical Data 
(mp.) 


35 


1 


12 


CH 3 - 


NH 


CH 


4-F-C 6 H 4 -CH 2 - 


182.7°C/H 2 0 




2 


12 


CH 3 - 


NH 


N 


5-methyl-2-furanylmethyl 


185.3°C 




3 


12 


C 6 H 5 -CH 2 - 


NH 


N 


5-meihyl-2-furanylmethyl 


186.9°02 H 2 0/* . 


40 


4- 


12 


C 6 H 5 -CH 2 - 


NH 


N 


2-einoxyethyl 


182.1 0 02 H 2 Cv"* . 




5 


12 


H- 


NH 


N 


2-ethoxyethyl 


219.7°C 




6 


12 


C 6 H 5 NHCO- 


NH 


N 


2-ethoxyethyl 


147.1°C/H 2 0 


45 


7 


12 


H- 


NH 


CH 


4-F-C 6 H 4 -CH 2 - 


199.7°C/H 2 0 




8 


12 


CH3NHCO- 


NH 


CH 


4-F-C 6 H 4 -CH 2 - 


140.9°C 




9 


12 


C 6 H 5 NHCO- 


NH 


CH 


4-F-C 6 H 4 -CH 2 - 


171.3°C 




10 


12 


H- 


NH 


N 


5-methyl-2-furanylmeihyt 


197.4°C 


SO 


11 


12 


H- 


CH 2 


CH 


4-F-C 6 H 4 -CH 2 - 


146.6°C 




12 


12 


CH3NHCO- 


NH 


N 


5-methyl-2-furanylmethyl 


163.4°C 




13 


12 


C 6 H 5 NHCO- 


CH 2 


CH 


4-F-C 6 H4-CH 2 - 


156.9°C 


55 


14 


12 


CH3NHCO- 


NH 


N 


2-eihoxyeihyl 


177.6°C 



18 



EP 0 378 254 A2 




Comp, 

[NO. 


Ex. 

[NO. 


R 


B 


A* 




Physical Data 
. (mp.) 


15 


12 


H- 


NH 


CH 


5 - h ydrox y meth y i - 2 - f uran y 1 meth y I 


227. 2°C 


16 


12 


H- 


NH 


N 


5 -hydroxy methyl -2- furany 1 methyl 


195°C/0.5 H 2 0 


17 


12 


CH3 


NH 


CH 


5 - h y drox ymc thy 1 -2 - f uran y Imeth y I 


204. 7°C 


i a 


1 "J 


CH 3 


NH- 


N 


5 -n ydrox y me th y 1 -2 - f urany 1 me ih y I 


195. 8°C 


19 


12 


/ .nvnHi nvtm prh vl 

lUill j UUCUljr I 




[N 


3 -mem y 1 -i - 1 uran y imetny 1 


1UU.Z V*./U.J H 2 U 


20 


12 


2-pyridinylmethyi 


NH 


CH 


4-F-CaRi-CHv 


176.2°C 


21 


12 


2-pyridiny Imethy I 


CH 2 


CH 


4-F-CaRi-CHo- 


178. 5°C 


22 


12 


n-C4H9* 


NH 


N 


2 -ethoxyethy 1 




23 


12 


7 - n v ri fi 1 n v 1 m p i h v 1 


NH 


N 


i*CU IIJA Jf Cut J 1 




24 


12 


C 2 H 5 - 


NH 


N 


2-ethoxyethyi 


193.5°C/H 2 0/2* 


25 


12 


2-ethoxyeihyl 


NH 


CH 


4-F-C5H4-CH2- 


160.6°C 


26 


12 


C 2 H 5 - 


NH 


CH 


4-F-C$H4-CH 2 - 


l32.5°C/0.5H 2 O 


27 


12 


n-C4H9- 


NH 


CH 


4-F-C 6 H4-CH 2 - 


187.2°C 


28 


12 


C5H5-NHCO- 


NH 


N 


5 -meth y 1 -2 -f urany imethy I 


H8.7°C 


29 


12 


C 2 H 5 - 


NH 


CH 


5 -h ydrox ymethy 1-2 - f urany lme th yl 


20l.3°C 


30 


12 


2-ethoxyethyl 


NH 


CH 


5 - h ydrox ymeth y I -2 - f urany I me th y I 


150.1°C 


31 


12 


C2H5- 


NH 


N 


5 - h ydrox ymethy I -2 - f uran y Imeth y I 


190.6°C 


32 


12 


2-eihoxyetriyl 


CH 2 


CH 


4-F-C 6 H4-CH 2 - 


143.4°C 


33 


12 


2-ethoxyethyi 


NH 


N 


5 -hydrox ymethy I - 2 - furany I meth y 1 


95.2°C/0.5 H 2 0 


34 


12 


n-C4H9- 


NH 


N 


5 -meth y i - 2 - f uran y lme thy 1 


i 1 c nop r*i * 

215.0 C/2* 


35 


12 


n-C4H9- 


CH 2 


CH 


4-F-C5H4-CH2- 


103.0 C 


36 


12 


n-C 3 H7- 


NH 


N 


2-ethoxyethyl 


128.6°C 


37 


12 


n-C 3 H 7 - 


NH 


N 


5-methy l-2-furany imethy 1 


100.3°C/0.5 H 2 0 


38 


12 


n-C 3 H 7 - 


NH 


CH 


4-F-C 6 H4-CH 2 - 


l31.7°C/0.5 H 2 0 


39 


12 


2 - p yri diny lm eihy I 


NH 


CH 


5 -h ydrox ymethy I -2 - furany tme th y 1 


215.9°C 


40 


12 


n-C4H9- 


NH 


CH 


5 -h y drox ymethy 1-2 -furany lme ihyl 


l80.2°C/0.5 H 2 0 


41 


12 


n-C 3 H 7 - 


CH 2 


CH 


4-F-C 6 H4-CH 2 - 


185.6°C/2* 


42 


12 


5-methy 1-2- f uiany Imethy 1 


CH 2 


CH 


4-F-C5H4-CH 2 - 


127.5°C 


43 


12 


n-C 3 H 7 - 


NH 


CH 


5 -h y drox yme thy I -2 - f uran y tme th y 1 


192.9°C/0.5 H 2 0 


44 


12 


5 - mc ih y 1 - 2 - f uran y 1 mclhy t 


NH 


N 


5-hydrox ymethy t-2-furanylmethyl 


150.1°C 


45 


12 


5-methy 1-2 -f urany Imethy 1 


NH 


CH 


5-hydroxymethyl-2-furanylmethyt 


139.4°C/0,5 H 2 0 


46 


12 


CH3- 


NH 


N 


2-ethoxyethyi 


174.7°C 


47. 


12 


H- 


CH 2 


N 


5-hydroxymethyl-2-furanylmethyl 


195.2°O0,5 H 2 0 



• = (COOH^ 
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Tabic 2 




w 



Comp. 
No. 



Ex. 
No. 



R 5 -R 6 



B 



Physical. Data 
fmp.) 



75 



20 



25 



30 



35 



40 



45 



50 



48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

64 
65 
66 
67 

68 
69 

70 
71 
72 
73 
74 
75 
76 



55 



-CH=CH- 
-C(CH 3 >=CH- 
-C(CH 3 )=CH- 
-CH=CH- 
-C(CH 3 >=CH- 
-CH=CH- 
-CH=CH- 
-CH 2 -CH 2 - 
-C(CH 3 )=CH- 
-CH2-CH2- 
-N=C(CH 3 )-CH 2 
-N=C(CH 3 > 
-N=C(CH 3 >- 
-N=C(CH 3 )-CH 2 
-N=C(CH 3 )-CH2- 
-CH 2 -CH 2 - 

-N=C(CH 3 )- 
-N=C(CH 3 )-CH2- 
-N=C(CH 3 )- 
-N=C(CH 3 >- 

12 -CH=CH- 
12 -N=C(CH 3 )-CH 2 - 

12 -CH=CH- 

12 I -C(CH 3 >CH- 

12 -N=C(CH 3 )-CH 2 - 

12 -N=C(CH 3 HIH2- 

12 -N=C(CH 3 > 

12 -CH2-CH2- 

12 ^H 2 -CH 2 - 



12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

12 
12 
12 
12 



NH 
NH 
CH 2 
NH 
NH 
CH 2 
NH 
NH 
NH 
NH 
CH 2 
NH 
CH 2 
NH 
NH 
NH 

NH 
NH 
NH 
NH 

NH 
NH 

NH 
NH 
NH 
CH 2 
CH 2 
CH 2 
CH 2 



N 
N 

CH 
CH 
CH 
CH 
N 

CH 
N 
N 

CH 
CH 
CH 
CH 
N 
N 

N 
N 
CH 
N 

CH 
CH 

N 

CH 
N 
N 
N 
N 

CH 



2-ethoxyeihyl 
5-mechyl-2-furanylmeihyl 

4-F.C6H4-CH2 
4-F-C 6 H4,-CH 2 
4-F-C 6 H4-CH 2 

4- F-C 6 H4-CH 2 

5- meihyl-2-furanylmeihyl 

4- F-C 6 H4-CH2 
2-ethoxyeihyl 

5- mcLhyl-2-furanylmeihyl 

4-F-C 6 H4-CH 2 
4-F-C 6 H4-CH 2 
4-F*C 6 H4-CH 2 

4- F-C 6 H4-CH 2 

5- meihyl-2-furanylmethyl 

2-eihoxyethyl 

2-eihoxyethyl 
2-eihoxyeihyl 

5-hydroxyrneihyl-2-furanylmethyl 

5-methyl-2-furanylmethyl 

5-hydroxymethyl-2-furanylmethyi 
5-hydroxymcthyl-2-furanylmeLhyl 

5-hy<koxymeihyl-2-furanylmethyl 
5-hydroxymcihyl-2-furanylmcthyl 
5-hydroxynicthyl-2-furanylnicthyi 
5-hydroxymethyi-2-furanylmethyi 
5-hydroxymethyl-2-furanyimethyt 
5 - hy drox ymeth y 1 -2- f urany I meihy I 
5-hydroxymcthyl-2-furanylmcihyl 



190°C/0.5H 2 O/* 
209.2°C 
189.5°C 
2i8.5°C 
212.1°C 
206 o CfH 2 O/ m 
0.5 H 2 0/* 

198°C 
151.6°C 

160.2°C 

137.6°C 

165.0°C 

166.4°C 

150.1°C 

171.5°C 

189 .2°C/\ H 2 0/2' 
a. 

2.11.2°C/2* 
143.6°C 
224.2°C 
177.3°C 

207.2°C 
227.9°C 

214.0°C 
272.4«C 
187.7°C 
184.2°C 
165.4°C/H 2 ° 
l02.7°C/H 2 O 
85.8°CA).5HoO 
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No. 


Ex. 
No. 


R^-R^ 


B 


A* 


R l 


Physical Data 
(mp.) 


77 


12 


-N=C(CH 3 )-CH 2 - 


CH 2 


CH 


5-hydroxymethyl-2-furanylmcihyl 


196.7°C 


78 


12 


-C(CH3>=CH- 


CH 2 


N 


5-hydroxymethyi-2-furanylmeihyi 


195.9°C/1.5H 2 0 


79 


12 


-CH=CH- 


CH 2 


CH 


5-hydroxymeihyl-2-furanylmeihyi 


216.6°C 


80 


13 


-CH=CH- 


NH 


CH 


H 


229 .5°C 


81 


14 


-CH=CH- 


NH 


CH 


5-hydroxymcihyl-2-meihyl-3-furanylmcihyl 


223.4 0 C/H 2 0 


82 


12 


-N=C(CH 3 > 


NH 


CH 


4-Cl-C 6 H4-CH 2 


165.5°C 






-P< ==: \— ^v—n. 3 ^- 


NH 


N 


3 - f uran y Imc ihy 1 


110.1°C/0.5H 2 O 


84 


12 


-N=C(CH 3 >- 


NH 


N 


2-pyridinylmethyl 


192.4°C 


85 


12 


-N=C(CH 3 )- 


S 


N 


4-F-C 6 H 4 -CH 2 


156.7°C 


86 


12 


-N-C(CH 3 >- 


0 


N 


4-F-C 6 H4-CH 2 


137.6°C 


87 


12 


-N=C(CH 3 )- 


NH 


CH 


4 -ih iazol y imethy i 


158.9 0 C/H 2 0 


88 


12 


-N=C(CH 3 >- 


CH 2 


CH 


3-furanylmethyl 


117.4°C/0.5H 2 O 



= (COOH) 2 



Table 3 




CH 3 



CH 2 -CH 2 -N 




<1 I 



Comp, 
No. 


Ex. 
No. 


R 5 -R 6 


n 


b' 


-A l =A 2 -A 3 =A 4 " 




Physical Data 
(mo.) 


89 


12 


-N=C(CH 3 )- 


0 


NH 


-N=CH-CH=CH- 


5-meihyl-2-furanylmethyi 


201.2°C/1.5** 


90 


12 


-N=C(CH 3 >- 


1 


NH 


-CH=CH-C(CH 3 )=CH- 


4-F.C 6 H4-CH 2 


215.5°C/2** 


91 


12 


-C(CH 3 >=CH- 


2 


NH 


-N=CH-CH=CH- 


5-mahyl-2-furanylmethyl 


196.2°C/2** 


92 


12 


-N=C(CH 3 >- 


2 


NH 


-N=CH-CH=CH- 


5-methyl-2-furanyimeihyl 


146°C - 


93 


12 


-N=C(CH 3 >- 


1 


NH 


-C(OH>=N-CH=N- 


4-F-C 6 H4-CH 2 


273.7°C/0.5H 2 O 


94 


12 


-N=C(CH 3 >- 


1 


NH 


-CH=N-CH=€H- 


4-F-C 6 H4-CH 2 




95 


12 


-N=C(CH 3 >- 


1 


NH 


-CH=CH-N=CH- 


4-F-C 6 H4-CH 2 




96 


12 


-N=C(CH 3 >- 


1 


NH 


-CH=CH-CH=N- 


4-F-C 6 H4-CH 2 


206.4°C 


97 


12 


-N=C(CH 3 >- 


1 


NH 


-N=CH-N=CH- 


2-lhienylmeihyl 


216.1°C 


98 


12 


-N=C(CH 3 )- 


1 


CH 2 


-CH=C(OCH 3 )-CCl=CH- 


4-F-C 6 H4-CH 2 


180.2°C 


99 


12 


-N=C(CH 3 )- 


1 


CH 2 


-N=CH-N=C(CH 3 > 


4-F-C 6 H4-CH 2 * 





** = fumarate 
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Ta ble 4 



CH 3 . 



CH: 



w // 



CH 3 



CH 2 -CH 2 -CH 2 -N 



Com p. 
No. 


Ex. 
No. 


R 5 R 6 


Physical Data 
(mp.) 


100 


12 


H CH 3 




101 


12 


-C(CH 3 )=CH- 





C. Pharmacological Examples 



Example 1 5 

The useful antihistamine properties of the compounds of formula (I) can be demonstrated in the test 
"Protection of rats from compounds 48/80-induced lethality", which is described in U.S. 4.556J360. The 
EDso values of the tested compounds of formula (I) are listed in the first column of table 4. Sa.d EO50 
values are the values in mg per kg bodyweight at which the tested compounds protect 50% of the tested 
animals against compound 48/80-induced lethality. 

Exam pie 16 

The useful antiserotoninergic properties of the compounds of formula (I) can be demonstrated in the 
test "Protection of rats from compound 48/80-induced gastric lesions, which is described in U.S. 4,556.660.. 
• The ED50 values of the tested compounds are listed in the second column of table 4. Said ED S0 values are 
the doses in mg per kg bodyweight at which the distention of the stomach as well as les.ons in the 
glandular area of the stomach are completely absent in half of the test rats. 



Example 17 

The enhanced peripheral serotonergic properties of the tested compounds of formula (I) can be 
demonstrated in the "Combined Apomorphine. tryptamine and norepinephrine test in rats" which is 
described in Arch. int. Pharmacodyn, 227. 238-253 (1977). Said test provides an empirical evaluation o the 
relative specificity with which drugs ^iy effect particular neurotransmitters centrally (CNS) as well as 
peripherally. The tested compounds of formula (I) did not significantly antagonize dopam.ne. norepmehnne 
or centra, serotonin, but were found to be markedly effective peripheral serotonin antagonists as could be 
observed by the inhibition of tryptamine-induced hyperaemia of the ears in rats. The EDso values of the 
tested compounds are listed in column 3 of table 4 and represent the dose in mg per kg bodyweight wh.ch 
protects half of the tested animals from peripheral serotonin-induced phenomena, in part.cular hyperaemia 

° f '^enhanced serotonergic properties of the present compounds are clearly evident by comparison 
with the reference compound 3-[2-[44[3-(2-furan y lmeth y l)-3H-imidazo[4.5-b]pyridin-2-yl]ammo]-l - 
piperidinyl]ethyll-2-methyl-4H-pyrido(1.2-a]pyrimidin-4-one. which is described ,n U.S. 4.698.575 and is 
known generically as barmastine (PINN). 
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70 



Comp. 


48/80 induced lethality in 


48/80 induced gastric lesions 


tryptamine-induced hyperaemia 


No. 


rats EDsa (mg/kg body 


in rats EDso (mg/kg body 


in rats EDso (mg/kg body 




weight) 


weight) 


weight) 


3 


0.08 


U.Uo 




7 


0.02 


n no 


n m 


1 1 


0.02 


U. ID 




1 5 


0.02 


U.UUo. 


n on? 


16 


0.01 


U. ID 




17 


0.02 


U.Ul 




21 


0.04 


U.Uo 


n ni 


29 


0.08. 


U. 1 o 


n oo^ 


30 


0.04 


a no 


n np 


34 


0.04 


U.Uo 


U.UC 


39 


0.08 


U.U4 




43 


0.08 


U.U4 




50 


0.04 


n iff 

U. 1 b 




58 


0.04 


0.16 


0.02 


67 


0.04 


0.08 


0.08 


68 


0.04 


0.04 


0.04 


71 


0.04 


0.04 


0.01 


79 


0.02 


0.04 


0.02 


reference 


0.08 


0.63 


0.63 



25 



30 



40 



45 



50 



55 



D) Composition Examples 



Example 18 : ORAL DROPS 



500 Parts of the A.I. was dissolved in 0.5 I of 2-hydroxypropanoic acid and 1.5 I of the polyethylene 
glycol at 60-80* C. After cooling to 30-40* C there were added 35 I of polyethylene glycol and the mixture 
35 was stirred well. Then there was added a solution of 1750 parts of sodium saccharin in 2.5 I of purified 
water and while stirring there were added 2.5 I of cocoa flavor and polyethylene glycol q.s. to a volume of 
50 I, providing an oral drop solution comprising 10 mg/ml of A.I.. The resulting solution was filled into 
suitable containers. 



Example 10 : ORAL SOLUTION 

9 Parts of methyl 4-hydroxybenzoate and 1 part of propyl 4-hydroxybenzoate were dissolved in 4 I of 
boiling purified water. In 3 I of this solution were dissolved first 10 parts of 2,3-dihydroxybutanedioic acid 
and thereafter 20 parts of the A.I. The latter solution was combined with the remaining part of the former 
solution and 12 I 1 ,2.3-propanetriol and 3 I of sorbitol 70% solution were added thereto. 40 Parts of sodium 
saccharin were dissolved in 0.5 I of water and 2 ml of raspberry and 2 ml of gooseberry essence were 
added. The latter solution was combined with the former, water was added q.s. to a volume of 20 I 
providing an oral solution comprising 5 mg of the active ingredient per teaspoonful (5 ml). The resulting 
solution was filled in suitable containers. 

Example 20 : CAPSULES 

20 Parts of the A.I.. 6 parts sodium lauryl sulfate. 56 parts starch, 56 parts lactose, 0.8 parts colloidal 
silicon dioxide, and 1.2 parts magnesium stearate were vigorously stirred together. The resulting mixture 
was subsequently filled into 1000 suitable hardened gelatin capsules, comprising each 20 mg of the active 
ingredient. 
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Example 21 : FILM-COATED TABLETS 
Preparation of tablet core 

A mixture of 100 parts of A. I., 570 parts lactose and 200 parts starch was mixed well and thereafter 
humidified with a solution of 5 parts sodium dodecyl sulfate and 10 parts polyvinylpyrrolidone (Kollidon-K 
90 ®) in about 200 ml of water. The wet powder mixture was sieved, dried and sieved again. Then there 
was added 100 parts microcrystalline cellulose (Avicel ®) and 15 parts hydrogenated vegetable oil (Sterotex 
©). The whole was mixed well and compressed into tablets, giving 10.000 tablets, each containing 10 mg of 
the active ingredient. 



Coating 

to a solution of 10 parts methyl cellulose (Methocei 60- HG®) in 75 ml of denaturated ethanol there was 
added a solution of 5 parts of ethyl cellulose (Ethocel 22 cps ®) in 150 ml of dichloromethane. Then there 
were added 75 ml of dichloromethane in 2.5 ml 1 ,2,3-propanetrioL 10 Parts of polyethylene glycol was 
molten and dissolved in 75 ml of dichloromethane. The latter solution was. added to the former and then 
there were added 2.5 parts of magnesium octadecanoate, 5 parts of polyvinylpyrrolidone and 30 ml of 
concentrated colour suspension (Opaspray K-1-2109®) and the whole was homogenated. The tablet cores 
were coated with the thus obtained mixture in a coating apparatus. 

Example 22 : INJECTABLE SOLUTION 

18 Parts methyl 4-hydroxybenzoate and 0.2 parts propyl 4-hydroxybenzoate were dissolved in about 
0 5 I of boiling water for injection. After cooling to about 50 * C there were added while stirring 4 parts lactic 
acid. 0.05 parts propylene glycol and 4 parts of the A.I.. The solution was cooled to room temperature and 
supplemented with water for injection q.s. ad 1 I, giving a solution comprising 4 mg/ml of A.I.. The solution 
was sterilized by filtration (U.S. P. XVII p. 81 1) and filled in sterile containers. 



Example 23 : SUPPOSITORIES 

3 Parts A I was dissolved in a solution of 3 parts. 2,3-dihydroxybutanediocic acid in 25 ml polyethylene 
glycol 400 12 Parts surfactant (SPAN®) and triglycerides (Witepsol 555 ®) q.s. ad 300 parts were molten 
together. The latter mixture was mixed well with the former solution. The thus obtained m.xture was poured 
into moulds at a temperature of 37-38* C to form 100 suppositories each containing 30 mg/ml of the AJ.. 

Claims 

1. A chemical compound having the formula 




R 2 ol 



R 



Alk-N ) B-^ J » 3 (0 



a pharmaceutical^ acceptable addition salt thereof, and a stereochemical^ isomeric form thereof, wherein 
.A 1 = A 2 - A 3 = A 4 - is a bivalent radical having the formula 
-CH = CH-CH = CH- (a-1). 
-N = CH-CH = CH- (a-2), 
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-CH = N-CH = CH- (a-3). 
-CH = CH-N = CH- (a-4). 
-CH = CH-CH = N- (a-5), 
-N = CH-N = CH- (a-6) or 
5 -CH = N-CH = N- (a-7), u 

wherein one or two hydrogen atoms of said radicals, (a- 1) to (a-7) each independently from one another may 
be replaced by halo, Ci-salkyl, C, -salkyloxy, hydroxy or trifluoromethyl; 

Ft' is hydrogen, Ci-ioalkyl, C 3 -scyctoalkyl, Ar\ mono- and di(Ar')-C, -salkyl, or a radical of formula -Alk-G- 
R 7 ; wherein 

70 G is O or S; and . 

R 7 is hydrogen; C 2 - 6 aikenyt optionally substituted with Ar 2 ; C 3 - 6 alkynyl; Ci-salkyl optionally substituted 
with Ar 1 hydroxy, Ci -salkyloxy, carboxyi or Ci -salkyloxycarbonyl; 

B is NR 8 CH 2 , O. S. SO or S0 2 ; said R 8 being hydrogen, Ci -salkyl, Ca-scycloalkyl, C, -salkylcarbonyl, 
Ci -salkyloxycarbonyl or Ar 2 -C, -salkyl; 
is R 2 is hydrogen or Ci -salkyl; 
n is 0, 1 or 2; 

each Alk independently is C, -salkanediyl; 
R 3 is hydrogen or Ci -s alkyl; 

R* is hydrogen, d -salkyl optionally substituted with Ar 2 , pyridinyf, furanyl. 5-methyl-2-furanyl or c- 
20 -salkyloxy; 

R5 is hydrogen, C> -salkyl, C, -salkylaminocarbonyl or Ar 2 -aminocarbonyl; 
R 6 is hydrogen or Ci-salkyl; or 

R 5 and R s taken together may form a bivalent radical of formula 
-CH2-CH2- (b-1). 
25 -CH2-CH2-CH2- (b-2), 
-CH = CH- (b-3), 
-CH = N- (b-4), 
-N = CH- (b-5)or 

-N = CH-CH 2 - (b-6). . ^ ^ „ * 

wherein one or where possible two hydrogen atoms of said radicals (b-1) to (b-6) each independently from 

one another may be replaced by d -salkyl; _ 
Ar 1 is phenyl optionally substituted with 1. 2 or 3 substituents each independently selected from halo, 
hydroxy, nitro. cyano. trifluoromethyl, C, -salkyl, C, -salkyloxy, C. -salkylthio, mercapto. amino, mono- and 
di(Ci- 6 alkyl)amino, carboxyi, Ci -salkyloxycarbonyl and C, -salkylcarbonyl; thienyl; halothienyl; furanyl 
optionally substituted with Ci-salkyl and/or hydroxyC, -s alkyl; pyridinyl; pyrimidinyl; pyrazmyl; th.azolyi; or 
imidazoly I optionally substituted with Ci -s alkyl; and 
Ar 2 is phenyl optionally substituted with 1 , 2 or 3 substituents each independently selected from halo, 
hydroxy, nitro. cyano, trifluoromethyl. Ci-salkyl, Ci -salkyloxy. C, -salkylthio, mercapto, ammo, mono- and 
<ji(Ci - s alkyl)amino, carboxyi, Ci -salkyloxycarbonyl and Ci -salkylcarbonyl. 
40' 2. A compound according to claim 1 wherein 

R t is hydrogen. (Ar')C. -salkyl or Ci -salkyloxyC. -salkyl; or 
B is NH, CH 2 , O or S; or 
R 2 is hydrogen; or 
R 3 is Ci -salkyl; or 

45 . R s is hydrogen, Ci -salkylaminocarbonyl or phenylaminocarbonyl; or 
R s is Ci -salkyl; or 

rs and R 6 taken together may form a bivalent radical of formula (b-1) to (b-6) wherein one hydrogen atom 
of said radicals (b-1) to (b-6) may be replaced by Ci -salkyl; or _ _ 

Ar 1 is phenyl optionally substituted with halo; furanyl optionally substituted with Ci -salkyl and/or 
50 hydroxyCi -salkyl; pyridinyl; or thiazolyl. 

3 A compound according to claim 2 wherein 
. AlrA 2. A 3 = A *. is a bivalent radical having the formula (a-1) wherein one or two hydrogen atoms each 
independently from one another may be replaced by halo. C, -.alkyl or C, -.alkyloxy; (a-2); (a-6) wherein 
one hydrogen atom may be replaced by C, -.alkyl; or (a-7) wherein one hydrogen atom may be replaced 

55 by hydroxy; or 

R< is hydrogen, (Ar')d -.alkyl or d -.alkyioxyC 2 -.alkyl ; and/or 

Alk is 1 ,2-ethanediyl; or 
R 3 is Ci -.alkyl; or 
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R- is hydrogen, C,- 5 a,ky.. phenylC, -*a.ky., pyridinylC, -.alky.. 5-methyi-2-furany.C-.alM or C- 

- 4 alkyloxyC 2 -*alkyl; or ' 
R5 is hydrogen. C, -.alkylaminocarbonyl or phenylaminocarbonyl; or 

R 6 is Ci-salkyl; or frt — .,1a /k iv /h-^V <b-5> or (b-6), wherein one 

rs and R» taken together may form a b.valent radical of formula (b-1). (b 3) (b b) o i 



pyridinyl; or thiazolyl. 

4. A compound according to claim 3 wherein 



10 



£ r. MtUllipuuiiu d^v-w.^.-.-a - 

ai — a2 a3 — a* - is a bivalent radical having the formula (a-1) or (a-«d). or 
R Ts ti^ophenyLX: 5-methy.-2-furany, methyl; 5-h y drox ym ethy,-2-furany.methy, or 2-ethoxyethyl. 



ts 



B is NH or CH 2 ; or 
n is 1; or 

R* S hy e dro y g e n. Chalky,; phenylmethyl; pyndiny.methyl; 5-methy,-2-furany.methy. or 2-ethoxyethy.: or 
R5 is hydrogen, methylaminocarbonyl or phenylaminocarbonyl; or 
rs td R^ta k y en°Uether may form a bivalent radical of formula (b-3) or (b-6) wherein one hydrogen atom 
of said bivalent radicals may be replaced by methyl. . 
so 5. A compound according to claim 4 wherein 

R* is hydrogen, C, -a.kyl. phenylmethyl, 2-pyridiny.methy. or 2-ethoxyethy.. or 

R 5 is hydrogen; or 

rs tdT^en together may form a bivalent rad.ca. of formula (b-3) wherein one hydrogen atom of said 
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35 



bivalent radical may be replaced by methyl. «i Prt Pri from 2-amino-5-[2-[4-[[1-[[5- 

merapeotically a«ec,ive amoun, of a compound as claimed ,n ..y»«—; <° %^, i2ed in m „ . 
a) N-alkylating an intermediate of formula 



R 2 

dS H-N ) B-Q (ID 

so wnerein R 2 n and B are as defined under formula (1). with an a,ky.at,ng reagent of formu.a L-W (...) wherein 
50 WMs a reactive leaving group, in a reaction-inert solvent in the presence of a base, 
b) N-alkylating a compound of formula 



55 
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5 




wherein -A 1 = A 2 -A 3 = A 4 -, R 2 , n, B and L are as defined under formula (I) with a reagent of formula R^-W 1 
wherein W 1 is a reactive leaving group and R l a is R 1 as defined under formula (I) but other than hydrogen, 
in a reaction-inert solvent and in the presence of a base, thus yielding a compound of formula 



75 




(I-a); 



c) reducing a derivative of formula 

20 



25 




wherein -A 1 = A 2 -A 3 = A 4 -, R 2 , n, B. L and Alk are as defined under formula (I) and R 9 is hydrogen or 
Ci -salkyl, in a reaction-inert solvent with a reducing agent, thus yielding a compound of formula 



35 



40 




(I-a-l); 



d) reacting an intermediate of formula 

45 



R 2 



50 




wherein R 2 , n, B and L are as defined under formula (I) and X is O, S or NH and W is a reactive leaving 
group, with a diamine of formula 

55 
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R 1 



HN^ ^A' 



H 2 N^A 4 ' 



A 3 



(VI) 



to 



wherein -A' =A 2 -A3 = A*- and R' are as defined under formula (I), in a reaction-inert solvent: 
e) reacting an intermediate of formula 

R 2 



L -*T~\- b-m (vn) 

wherein R 2 n B and L are as defined under formula (I) and M is hydrogen or an alkali metal or an earth 
metal - , with an intermediate of formula W-Q (Vl„) wherein W is a reactive leav.ng group ,n a 

2Q reaction-inert solvent; 

f) reacting an intermediate of formula 

R 2 

»■ L-N V-W 1 (IX) 

^(CH^ 

wh^in R^ n and L are as defined under formula (I) and W* is a reactive leaving group, with an 
- Mediate of formula 7-B Q (X) wherein B is as defined under formula (.) and M is hydrogen or an a. k a„ 
metal or an earth alkaline metal, in a reaction-inert solvent; 
g) reacting an intermediate of formula 



35 



R 2 



L-N 7 " "\-CH 2 W l (XI) 
V (CH2) n 



to 



hor^in R* n and L are as defined under formula (I) and W is a reactive leaving group, with a reagent of 
Tormula M'-Q S where" Z is an alkali metal or an earth alkaline metal, thus yie.ding a compound of 



formula 

45 



L-N ) — CH 2 Q a-c); 

50 

h) reacting an intermediate of formula 

R 2 

55 L-N^" ^\~M l (XIII) 

V (CH2)„ 
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■ 



wherein R 2 n and L are as defined under formula (I) and M 1 is an alkalimetal or an earth alkaline metal with 
an intermediate of formula W'-CH 2 -Q (XIV) wherein is a reactive leaving group, in a reaction-inert 
solvent, thus yielding a compound of formula (1-c); 
i) reductively N-alkylating an intermediate of formula 



20 



R 2 



,-N >=0 
V (CH 2 ) n 



(XV) 



wherein R 2 . n and L are as defined under formula (I) with an amine R 8 -NHQ (X-a), in a reaction-inert solvent 
and in the presence of a reductant, thus yielding a compound of formula 



R 2 



R 8 



L-N ) — N-Q (I-d);or 



V 



(CH2X1 



j) condensing an isothiocyanate of formula 

A 

L — N )— N=C=S (XVI) 
V (CH2)„ 

30 

wherein R 2 , n and L are as defined under formula (I) with a diamine of formula 

R 1 

1, (VI) 



H 2 N^A 4: 



A 3 



40 

wherein -A 1 = A 2 -A 3 = A 4 - and FV are as defined under formula (i) thus yielding a thiourea of formula 

R 2 , 

l _n Vnh-V 1 A3 (V-a-l) 

so and subsequently cyclodesulfurizing said thiourea in the presence of an alkyl halide, a metal oxide or 
metal salt, or a methanediimide, in a reaction-inert solvent, thus yielding a compound of formula 

R 2 

L-N ) — NH-Q (I-d-1); 
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therein L represents a 2-aminopyrimidinone moiety of formula 

R 4 

Yy 
• R6 " N "ir~ Alk— 

o 



w 



wherein R3. R', R 5 , R s and Alk are as defined under formula (I) and wherein Q represents a radical of 
formula 

'5 R 1 



20 



wherein R 1 and -A' = A 2 -A 3 = A 4 - are as defined under formula (I); 

and optionally converting the compounds of formula (I) into each other following functional group trans- 
formation reactions, and, if des.red. converting the compounds of formula (1) into- their therapeutically active 
2S non-toxic acid addition salt forms by treatment with an acid or. conversely, converting the acid add.tion salt 
forms into the free base form with alkali; and preparing stereochemicatly .somer.c forms thereof. 
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40 



45 



50 
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